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Abstract:  Flavonoids  distribution  in  three  algerian  Bupleureum  (Apiaceae)  species  has  been  investigated. 
Quercetin (1), quercetin 3-rutinoside (2) and isorhamnetin 3-rutinoside (3) were found in the endemic species B. 
plantagineum Desf. Three  kaempferol  glycosides,  kaempferol 3-glucoside (4),  kaempferol 3-galactoside (5),  
kaempferol 3-rutinoside (6) and three quercetin glycosides, quercetin 3-rutinoside (2), quercetin 3-glucoside (7) 
and quercetin 3-galactoside (8), have been isolated from B. fruticosum L. while isorhamnetin  (9),  isorhamnetin 
3-galactoside (10) and isorhamnetin 3-galactorhamnoside (11) were found in B. spinosum L. Seven flavonols are 
reported here for the first time from the genus. 
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1. Plant Source  
 
Bupleurum  (Apiaceae)  species  are  used  in  traditional  medicine  to  treat  various  diseases  [1,2].  B. 
plantagineum Desf and B. fruticosum L  were collected from Bejaia and B. spinosum L was collected 
from Batna, in june 2006. Each plant was authenticated by Prof. Gérard De Bélair (Annaba, Algeria). 
Voucher specimens were deposited in the Herbarium of the Laboratory of Therapeutic Substances 
(LOST)  at  Mentouri  University–Constantine,  (LOST/Bp/06/06),  (LOST/Bf/06/06),  and 
(LOST/Bs/06/06), respectively. 
 
2. Previous Studies 
 
  Bupleurum  species  have  been  reported  to  possess  anti-inflammatory  [3,4],  antioxidant  and 
hepatoprotective effects [5,6].  Saikosaponins [7-9] and flavonoids [10-12] have been reported from 
Bupleurum species. There are two recent studies on B. spinosum, in one of them [11], isolation of 
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three flavonoids reported besides polyacetylenes and terpenoids from species including B. spinosum 
[7]. A very recent review article, published in 2011 presents chemistry and pharmacology of the genus 
Bupleurum [13]. The genus Bupleurum is represented by fourteen species in Algeria [14]. However, 
there is almost no study on Algerian Bupleurum species including subject species of this study B. 
fruticosum L. and B. spinosum, except for a study on the essential oil of B. plantagineum Desf. [15] 
which is the endemic species to Algeria. In addition, one study is found on Algerian B. montanum 
Coss. which reports on the isolation of some flavonoids [16]. 
 
3. Present Study 
 
Air-dried and powdered aerial parts (1 kg) of each Bupleurum species were extracted with 
70% MeOH. The residue was dissolved in water and extracted with petroleum ether, dichloromethane, 
ethyl acetate and n-BuOH, successively. 
The n-BuOH extract of B. plantagineum Desf. (15 g) was subjected to a MN-SC6 polyamid 
column  chromatography  being  eluted  with  a  gradient  system  of  toluene/MeOH  with  increasing 
polarity.  Two  main  fractions  (A-B)  were  collected.  Fraction  A  (108  mg)  was  further  purified  by 
Whatman  3MM  paper  chromatography  using  15%  AcOH  and  BAW  (n-BuOH-AcOH-H2O,  4:1:5 
(upper phase) leading to compound 1 (35 mg) which was purified by column flash chromatography 
over sephadex LH-20 in MeOH. Fraction B (150 mg) was subjected to TLC on polyamid MN-DC6 
eluted with H2O-MeOH-metylethylketone-acetylacetone (13:3:3:1) affording compounds 2 (25 mg) 
and 3 (13 mg). 
The n-BuOH extract of B. fruticosum L. (20 g) was subjected to a MN-SC6 polyamid column 
chromatography being eluted with a gradient system of toluene/MeOH with increasing polarity. Four 
main fractions (A-D) were collected. Fraction A (203 mg) was further purified by Whatman 3MM 
paper chromatography using 15% AcOH and BAW (n-BuOH-AcOH-H2O, 4:1:5 (upper phase) leading 
to  compounds  4  (12  mg),  5  (18  mg)  and  6  (22  mg)  which  were  purified  by  column  flash 
chromatography over  sephadex  LH-20  in  MeOH.  Fraction B  (110 mg) was subjected  to TLC on 
polyamid  MN-  DC6  eluted  with  H2O-MeOH-metylethylketone-acetylacetone  (13:3:3:1)  leading  to 
compounds 7 (12 mg) and 8 (15 mg). 
The n-BuOH extract of B. spinosum L. (15 g) was subjected to a MN-SC6 polyamid column 
chromatography being eluted with a gradient system of toluene/MeOH with increasing polarity. Two 
main fractions (A-B) were collected. Fraction A (90 mg) was further purified by Whatman 3MM 
paper chromatography using 30% AcOH and BAW (n-BuOH-AcOH-H2O, 4:1:5 (upper phase) leading 
to compounds 9 (10 mg) and 10 (13 mg) which were purified by column flash chromatography over 
sephadex LH-20 in MeOH. Fraction B (85 mg) was subjected to TLC on polyamid MN- DC6 eluted 
with  H2O-MeOH-metylethylketone-acetylacetone  (13:3:3:1)  leading  to  compounds  11  (14  mg). 
Compounds 1-11 were identified by using UV, 
1H NMR, 
13C NMR and MS analyses and literature 
data [17-21]. 
  The pure compounds were treated with 2M HCl at 100°C for 1 h for the acid hyroloysis. The 
hydrolysates were extracted with EtOAc and the aglycones were identified by their UV spectra in 
methanol and by comparison of their Rf with authentic samples. Sugars were identified in the aqueous 
residue by comparison with authentic samples on silica gel TLC impregnated with 0.2 M NaH2PO4, 
solvent Me2CO-H2O (9:1),  revealed with aniline malonate. 
Compounds  (1-3),  isolated  from  B.  plantagineum  Desf.,  were  identified  as  quercetin  (1), 
quercetin 3-rutinoside (2) and isorhamnetin 3-rutinoside (3). Kaempferol glycosides, kaempferol 3-
glucoside (4),  kaempferol 3-galactoside  (5), kaempferol  3-rutinoside  (6)  and quercetin glycosides, 
quercetin  3-rutinoside  (2),  quercetin  3-glucoside  (7)  and  quercetin  3-galactoside  (8),  have  been 
isolated  from  B.  fruticosum  L.  while  isorhamnetin  (9),  isorhamnetin  3-galactoside  (10)  and 
isorhamnetin  3-galactorhamnoside  (11)  were  found  in  B.  spinosum  L.  These  flavonols/flavonol 
glycosates are different from those reported from the Italian species which consist of tamarixetin, 
tamarixetin 3-robinobioside and tamarixetin 3-galactoside [11].  All these flavonols are reported for Bencheraiet et al., Rec. Nat. Prod. (2012) 6:2 171-174  
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the first time from the studied  species, but seven flavonols (4-8, 10, 11) are reported for the first time 
from the genus.  
 
 
 
 
 
 
 
Quercetin  (1)  [17-19] ;  Quercetin-3-O-rutinoside  (2)  [17-19] ;  Isorhamnetin-3-O-rutinoside    (3)  [17-19] ; 
Kaempferol 3-glucoside (4)  [18,19]; Kaempferol 3-O-β-D-galactoside (5) [20]; kaempferol 3- O-rutinoside (6) 
[18,19]; quercetin 3-O-β-D-glucoside (7), [17-20]; Quercetin 3-O-β-D-galactoside (8)  [20,21]; Isorhamnetin  (9) 
[17-19]; Isorhamnetin 3-galactoside (10)  [20]; Isorhamnetin 3-O-α-L-rhamnosyl(1→2)-β-D-galactoside (11) 
[21]. 
 
Acknowledgments 
The authors are grateful to the ANDRS and MESRS for the financial support. 
 
References 
[1]  Z. Wang, H. Li, H. Xu, X.  L. Yue, X-Q. Cheng,  W. J. Hou, Y. Y. Zhang and D. F. Chen (2009). 
Beneficial effect of Bupleurum polysaccharides on autoimmune disease induced by Campylobacter jejuni 
in BALB/c mice, J. Ethnopharm. 124, 481-487. 
[2]  Z. Zhu, Z. Liang, R. Han and J. Dong (2009). Growth and saikosaponin production of the medicinal herb 
Bupleurum chinense DC. under different levels of nitrogen and phosphorus, Ind. Crops & Prod. 29, 96-
101. 
[3]  P. Bremner, D. Rivera, M. A. Calzado, C. Obón, C. Inocencio, C. Beckwith, B. L. Fiebich, E. Muñoz and 
M. Heinrich (2009). Assessing medicinal plants from South-Eastern Spain for potential anti-inflammatory 
effects targeting nuclear factor-Kappa B and other pro-inflammatory mediators, J. Ethnopharm. 124, 295-
305. 
[4]  M.  P.  Utrilla,  A.  Zarzuelo,  S.  Risco,  M.  A.  Ocete,  J.  Jimenez  and  J.  Gamez  (1991).  Isolation  of  a 
saikosaponin responsible for the antiinflammatory activity of Bupleurum gibraltaricum Lam. root extract, 
Phytother. Res. 5, 44-45. 
[5]  C. T. Liu, P. T. Chuang, C. Y. Wu, Y. M. Weng, W. Chen and C. Y. Tseng (2006). Antioxidative and in 
vitro hepatoprotective activity of Bupleurum kaoi leaf infusion, Phytother. Res. 20, 1003-1008. 
[6]  M. H. Yen, C. C. Lin, C. H. Chuang and S. Y. Liu (1991). Evaluation of root quality of Bupleurum 
species  by  TLC  scanner and the liver  protective effects of “Xiao-chai-hu-tang” prepared using three 
different different Bupleurum species, J. Ethnopharm. 34, 155-165. 
  1  2  3  4  5  6  7  8  9  10  11 
R1  OH  OH  Me  H  H  H  OH  OH  Me  Me  Me 
R2  H  Rut  Rut  Glc  Gal  Rut  Glc  Gal  H  Gal  Gal-Rham 
R3  H  H  H  H  H  H  H  H  H  H  H 
O
O OH
R3O
OH
R1
OR2Flavonol 3-O-Glycosides from Bupleurum Species 
 
 
174
[7]   A. F. Barrero, A. Haïdour, A. Sedqui, A. Ibn Mansour, I. Rodríguez-García, A. López and M. Muñoz-
Dorado  (2000).  Saikosaponins  from  roots  of  Bupleurum  gibraltaricum  and  Bupleurum  spinosum, 
Phytochemistry 54, 741-745. 
[8]  G.  Benítez,  M.  R.  González-Tejero  and  J.  Molero-Mesa  (2010)  Pharmaceutical  ethnobotany  in  the 
western part of Granada province (southern Spain): Ethnopharmacological synthesis, J. Ethnopharm. 129, 
87-105. 
[9]   Z. Zhu, Z. Liang and R. Han (2009). Saikosaponin accumulation and antioxidative protection in drought-
stressed Bupleurum chinense DC. Plants, Env. & Exp. Botany 66, 326-333.  
[10]  R. T. Baeva and  M. O. Karryev (1983). Flavonoids of Bupleurum rotundifolium, Chem. Nat. Compds 5, 
615.  
[11]  A.  F.  Barrero,  A.  Haídour,  M.  Muñoz-Dorado,  M.  Akssira,  A.  Sedqui  and  A.  Ibn  Mansour  (1998). 
Polyacetylenes, terpenoids and flavonoids from Bupleurum spinosum, Phytochemistry 48, 1237-1240. 
[12]  T. Zhang, J. Zhou and Q. Wang (2007). Flavonoids from aerial part of Bupleurum chinense DC, Biochem. 
Syst. & Ecol. 35, 801-804.  
[13]  M. L. Ashour and  M. Wink (2011). Genus Bupleurum: a review of its phytochemistry, pharmacology and 
modes of action, J. Pharm and Pharmacol., 63, 305-321. 
[14]  P. Quezel and S. Santa (1963). Nouvelle flore d’Algérie et des régions désertiques méridionales. CNRS, 
Paris.   
[15]  H. Laouer, Y. Hirèche-Adjal, S. Prado, N. Boulaacheb, S. Akkal, G. Singh,  P. Singh, V. A.  Isidorov and 
L. Szczepaniak (2009). Chemical composition and antimicrobial activity of essentail oil of Bupleurum 
montanum and B. Plantagineum, Nat. Prod. Com. 4, 1-8.   
[16]  M.  Benahmed,  S.  Akkal,  A.  Elomri,,  H.  Laouer,  P.  Verité  and  E.  Seguin  (2008).  Flavonoids  from 
Bupleurum montanum Coss. (Apiaceae), Chem. Nat. Compds. 44, 510-511.  
[17]  R.  Bencheraiet,  H.  Kherrab,  A.  Kabouche,  Z.  Kabouche,  M.  Jay  (2011).  Flavonols  and  antioxidant 
activity of Ammi visnaga L. (Apiaceae), Rec. Nat. Prod. 5, 52-55. 
[18]  R. Markham (1982).  Techniques of flavonoid identification. Academic  Press,  London. 
[19]   K. R. Markham and H. Geiger (1993). 1H Nuclear magnetic resonance spectroscopy of flavonoids and 
their glycosides in hexadeuterodimethyl sulfoxide (In the flavonoids advances in research since 1986, J. 
B. Harborne), Chapman and Hall. 
[20]  A. R. Bilia, J. Mendez and I. Morelli (1996). Phytochemical investigations of Licana genus. Flavonoids 
and triterpenoids from Licania cari, Pharm. Acta Helv. 71, 191-197. 
[21]  M.  Kaouadji (1990). Flavonol diglycosides from Blackstonia perfoliata, Phytochemistry 29, 1345-1347.  
 
 
© 2011 Reproduction is free for scientific studies 
 